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Mathematics CAS Shift One: FOCUS

The CAS significantly narrow the
scope of content and deepen how

time and energy is spent in the

classroom.
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Traditional Approach to U.S. Mathematics Curriculum

Number and Operations

Algebra Relationships

Geometry

Measurement

Data Analysis and Probability

“A mile wide and inch deep curriculum...”
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Doing More of Less

One of the characteristics of the most
effective schools is their willingness to
declare that some things are more
important than others; they are willing to
abandon some less important content so as
to be able to have enough time dedicated to
those areas that are valued most.

Lezotte, L. W. (1991). Correlates of effective schools: The first and
second generation. Okemos, MI: Effective School Products.



National Mathematics Advisory Panel

In 2008, the National Mathematics Advisory
Panel recommended that mathematics
curricular content should be a focused,
coherent progression of mathematics learning,
with an emphasis on proficiency with key

topics.

Foundations for Success The Final Report of the National Mathematics Advisory Panel
http://www?2.ed.gov/about/bdscomm/list/mathpanel/report/final-report.pdf



http://www2.ed.gov/about/bdscomm/list/mathpanel/report/final-report.pdf
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Missouri Core Academic Standards in Mathematics
Domuains and Conceptual Categories K- 12

Measurement and Data Statistics and Probability
Zrun ingmnd
Cordirmb iy
Funziien Functions
Mumbsrard Opz@tiors Retios 8: Pro portioral|
Fractiors Relntiors hips
Number and Quantity
Number and Operations in Base Ten The Number System
. . . s Expressions and
Operations and Algebraic Thinking Equations Algebra

G eometry

MODELING




Comparison of CCSS with A+ composite

Topic

Whale Mumber: Meaning

Whole Mumber: Operations

Measurement Units

Common Froctions

Equations & Formulas

Drata Representation & Analysis

£-1) Geometry: Basics

£-) Geometry: Polygons & Circles
Measurement: Perimeter, Area & Volume
Reounding & Significant Figures

Estimating Computations

Whaole Mumbers: Properties of Operations
Estimating Quantity & Size

Decimal Froctions

Relation of Common & Decimal Froctions
Properties of Common & Decimal Fractions
Percentages

Proportienality Concepts

Propertionality Preblems

£-11 Geometry: Coordinate Geometry
Geometry: Transtormations

Megative Mumbers, Integers, & Their Properties
Mumber Theory

Exporents, Roots & Rodicals

Exponents & Orders of Magnitude
Measurement: Estimation & Errors
Constructions Using Straightedge & Compass
3- Geometry

Eeometry: Congruence & Similarity
Rational Mumbers & Their Properties
Patterns, Relations & Functions
Proportionality: Slope & Trigonometry
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Topic Imtended in Common Core Standards
Intended in More Than Half of Top Achisving Countries

» The number of extra
topics per grade level
in CCSS is comparable
with A+ countries.



Al grades, K — 12, should focus on
the Standards for Weth=matical
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Ma b= s=ns=of problems
and pars=wer= in 5o king
th=m.

P=ason a bstracthy and
quantiaties by,

Construct v able 2 guments
and critique the r=asoning
ofothars,

Modelwith matharmatics.
Use=appropriate ook

st tegica lhy.

Attend to precEin

Look for and make use of
structurs,

Leck for and exprems
regularity in rsmsoning.
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In SR DE 4. instructiona ltime should
focus on three criticala r=as:

(1]

)]

develaping undemtanding
and flu=ncy with muki-digit
muliplication, and
develaping undestanding
ofdiiding to find quoti=nts
inva lving muktirdigit
dividends;

develpingan
und=r=tanding offactizn
equha k=nce, add ition a nd
subtmction of fRctions
with lik= denominators,
and mukipication of
frctions by whal=
numbears;

und=rstanding that
g=ometric figures can b=

a nalyz=d and classified
ba==d on their properties;
suchas having m @ li=l
sdes, perpendicub rsdes,
mErtcubrangke m=sure,
a nd sy mmetry.

In KINDERG® FTEM instructizna |
tim= should focus on taa critical

& rEas:

1]

r= pre==nting. r=hting.

and cpertingen whal
numbers, init@lly with sets
of o bjects;

de=cribing shapzs and
smce. More k=arning time
in Kindermgm rt=n should b=
devoted to numberthan
to other topics.

In GRADE 1, instructiona | tim=
shoud focus on fourcritical arm s:
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dewek ping unde=r=ta nding
ofaddition,. subtraction,
and statsgi=sfor additic n
2 nd su Bt action within 2
deweko ping und=r=ta nding
of whalz numbar
rebtionships and phce=
walue, including g ro uping
int=ns and ones;

dewek ping unde=r=ta nding
of linm r m=asu remeant
and m=asuring lengths as
it=rating units;a nd
reazoninga bout attributes
of. and composing
de=compesing g=ometric
shapes.

In GRADE 2, instructicrma | tim=
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awtending und=rsta nding
of lms=-tan notation;
building flu=ncy w ith
addition and subtraction:
using =ta ndard units of
measur=;and

de=scribing and a nalyzing
shapes.

In GR4DE 3. instructiz na | tim=
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develaping unde=rsta nding
of mukltiplica tion and
divEion and st t=gi=s for
muktiplication a nd division
within 100

devekping und=r=ta nding
of fractions, espaci Iy
unit fractioms [fractions
wiith numertor 1);
develaping unde=rsta nding
of the structur=of

recta ngubrarmys and of
ar=a; and

describing and a nalyzing
two-dimensicnal sha pes.

In GRADE S, instructiznal time
should focuson thre= critical area=:

1]
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develo ping flusncy with
additizn and subtmction
of fmctions, and
de=i=loping unde rstanding
of the muttiplication of
factionsand ofdiwsion of
frctionsin limited cas=
[unitfractions divided by
whxlznumbersand whal=
numberms divided by unit
fractions):

=tanding division to 2-
digit divEarms. integ@Eting
decima | frRctizns ints the
phce va lu= system and
de=i=loping unde rstanding
of o p=ratio ns with

decima sto hundredt bs,
and de=we=k ping flu=ncy
with whol= number and
decima | perations:
de=i=lping understanding
of wolume.

In GRA DE 6, instructiona | time
should focus on fourcritical arms:

1]
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connecting Atic and rate
towhelznumber
multiplication and diwision
and usingconcepts of
ratio and @te to sobee
problems;

completing und=rsta nding
ofdisikon of frRctionsa nd
=xt=nding th= noticon of
number to the syst=m of
rational numbers, which
includas nagatie=
numbers;

wiriting. int=rprating. and
using =<pressionsa nd
equations: and

deweko ping und=r=ta nding
ofsta tstical thinking.

In GRA DE 7, instructisna | time
should focus on fourcritical arms:
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develsping und=m=ta nding
=fand applying
promrtional

reb tionships:

develsping und=m=ta nding
of o pe @ tions with

ratiena lnumbers 2 nd
working with expressions
and lin=ar aquaticns;
soking problemes imroking
sca ledrawings a nd
informa |lg=amatric
constructions, and
working with twa-and —
thres dimemiona Ishapes
to sobkie problems
imroking ar=a surface
ar=a.andwolum=;and
drawing infer=nce=a bout
popubtions lased an

=a mples.

In GRADE B. instructis na [time
should focus on three criticala reas:

1]

S]]

formub tinga nd reasoning
a brut=xpresions and
equations, including
modelinga n assoc@tion in
birariate data with a

lin= re=quation, and
soking line=ar =qua tions
and systems of lin=ar
aquaticns;

grRsping the conceptofa
function a nd using
functicns to dascriba

qua ntita tiee r= b tio ns hips:
analyzing twz- amd —thre=
dimensiona lsmce a d
figuras using dstance.
angl. simib rity, and
congruence, and
und=r=t=nding and

a pplying th= Pythagor=an
Thaar=m.

http://www.corestandards.org/
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CCSS Mathematics K - 8 Domains Emphases & Shifts o1

Domain K 1 2 3 4 5 6 7 8
Counting and K.CC.1,2,3,4,
Cardinality 4a,4b, 4c, 5, 6,
7
Operationsand |KOA.1,2,3,4,5|1.0A.1,2,3,4, [2.0A1,2,3,4
Algebraic Thinking 56,78
Numbers and K.NBT.1 1.NBT.1,2,2a, |2.NBT.1,1a, 1b,
Operations in Base 2b,2c,3,4,5,6 (2,3,4,5,6,7,8,
Ten 9
Numbers and
Operations -
Fractions
Measurement and |K-MD.1, 2,3 1.MD.1,2,3,4 |2.MD.1,2,3,4,
Data 5,6,7,8,9,10
Geometry K.G.1,2,3,4,5, (161,23 2.G.1,2,3 6.G.1,2,3,4 [7.G1,2,3,4,5,|8.G.1,1a,1b,
6 6 1¢,2,3,4,5,6,
7,8,9
Ratios and 6.RP.1,2, 3, 7.RP.1,2, 2a,
Proportional 3a,3b,3c,3d |2b,2c,2d,3
Relationships
The Number 6.NS.1,2, 3,4, |7.NS.1, 1a, 1b, |8.NS.1, 2,
System 5, 6, 63, 6b, 6¢, | 1c, 1d, 2, 23,
7,7a,7b, 7c, 2b, 2¢, 2d, 3
7d, 8
Expressions and 6.EE1,2a,2b, |7.EE.1,2,3, 4, |8.EE.1,2,3,4,
Equations 2¢,3,4,5,6,7, |4a,4b 5,6,7, 7a,7b,
8,9 8, 83, 8b, 8c
Statistics and 6.5P.1,2,3,4, |7.5P.1,2,3,4, |8SP.1,2,3,4
Probability 5, 5a,5b,5¢c, |[5,6,7,7a,7b,
5d 8, 8a, 8b, 8c
Functions 8.F.1,2,3,4,5




CCSS Mathematics K - 8 Domains Emphases & Shifts o1

Domain K 1 2 3 4q 5 6 7 8
Counting and K.CC.1,2,3,4,
Cardinality 4a, 4b, 4¢, 5, 6,
7
Operations and K.0A.1,2,3,4,5|1.0A.1,2,3,4, |2.0A1,23,4
Algebraic Thinking 56,7,8
Numbers and K.NBT.1 1.NBT.1,2,2a, |[2.NBT.1,1a,1b,
Operations in Base 2b, 2¢,3,4,5,6 |2,3,4,5,6,7,8,
9
Ten
Numbers and
Operations -
Fractions
Measurement and |K-MD.1, 2, 3 1.mMD.1,2,3,4 |2.MD.1,2,3,4, 6 — 7 Ratios & Proportional
Data 5 8, 7, 8,2 10 Relationships
Geometry K.G.1,2,3,4,5, [1.G.1,2,3 2.G.1,2,3 6.G.1,2,3,4 7.G1,2,3,4,5,8.G.1, 13, 1b,
6 6 1c,2,3,4,5,6,
7,8,9
Ratios and 6.RP.1,2, 3, 7.RP.1,2, 2a,
Proportional K-2 Computation 3a,3b,3c,3d |2b,2c,2d,3
Relationships
The Number 6.NS.1,2, 3,4, |7.NS.1, 1a, 1b, |8.NS.1, 2,
System 5, 6, 63, 6b, 6¢, | 1c, 1d, 2, 23,
7,7a,7b, 7c, 2b, 2¢, 2d, 3
7d, 8
Expressions and . 6.EE1,2a,2b, |7.EE.1,2,3, 4, |8.EE.1,2, 3,4,
Equations 8 Systems of Equations 2¢,3,4,5,6,7, |4a,4b 5,6,7, 7a, 7b,
8,9 8, 83, 8b, 8c
Statistics and 6.5P.1,2,3,4, |7.5P.1,2,3,4, |8SP.1,2,3,4
Probability 5, 5a,5b,5¢c, |[5,6,7,7a,7b,
5d 8, 8a, 8b, 8c
Functions 8.F.1,23,4,5




Algebra in elementary school is about properties and

Grade

Operations and Algebraic
Thinking
Understand and apply properties of

operations and the relationships
between addition and subtraction.

Understand properties of
multiplication and the
relationship between
multiplication and division.

relationships.

Number and Operations in Base

Ten

Use place value understanding
and properties of operations to
add and subtract.

Use place value understanding
and properties of operations to
add and subtract.

Use place value understanding
and properties of operations to
perform multi-digit arithmetic.

Use place value understanding
and properties of operations to
perform multi-digit arithmetic.

Fractions

Build fractions from unit fractions
by applying and extending previous
understandings of operations on
whole numbers.

Apply and extend previous
understandings of multiplication
and divisions to multiply and divide
fractions.



CCSS Mathematics Traditional High School Pathway Domains o1

Conceptual D . Algebra | Geometry Algebral I Fourth
Category O m a I n
Course
The Real Number System N.RN.1,2, 3
uantities N.Q.1,2,3
Number [2 a
and The Complex Number System N.CN.1, 2, 7, (+)8, (+)9 (+)N.CN.3,4,5,6
. Vector and Matrix Quantities (+)N.VM.1, 2, 3, 44, 4b,
Quantity 4c, 53, 5b, 6,7, 8,9, 10,
11,12
Seeing Structure in Expressions A.SSE.1a, 1b, 2, 3a, 3b, A.SSE.1a, 1b, 2, 4
3c
Arithmetic with Polynomials and Rational A.APR.1 A.APR.1, 2, 3,4 (+)5, 6,
Algebra Expressions (+)7
Creating Equations A.CED.1,2,3,4 A.CED.1,2,3,4
Reasoning with Equations and Inequalities A.RELI, 3, 4a,4b, 5, 6, A.REI.2, 11 (+) A.REL. 8,9
7,10, 11, 12
Functions Interpreting Functions F.IF.1,2,3,4,5,6, 7a, F.IF.4,5, 6, 7b, 7c, 7e, F.IF.7d
d 7b, 7e, 8a, 8b, 9 8,9
an Building Functions F.BF.1a, 1b, 2, 3, 4a F.BF.1b, 3, 4a (+)F.BF.1c, 4c, 4d, 5
Models Linear, Quadratic and Exponential Models F.LE.1a,1b, 1c, 2,3, 5 F.LE.4
Trigonometric Functions F.TF.1,2,5,8 (+)F.TF.3,4,6,7,9
Congruence
Similarity, Right Triangles, and Trigonometry
Circles
Geometry Expressing Geometric Properties with Equations (+)G.GPE.3
Geometric Measurement and Dimension (+)G.GMD.2

Modeling with Geometry

Statistics and
Probability

Interpreting Categorical and Quantitative Data

S.ID.1, 2, 3,5, 63, 6b,
6¢c,7,8,9

S.ID.4

Making Inferences and Justifying Conclusions

Conditional Probabilities and the Rules of Probability

S.IC.1,2,3,4,5,6

Using Probability to Make Decisions

(+)S.MD.6, 7

(+)S.MD.5a, 5b




CCSS Mathematics Traditional Pathway HS Domains..

Interpreting Catego

Making Inferences ¢

Conditional Probab

Using Probability to Make Decisions

Modeling

Conceptual D . Algebra | Geometry Algebral I Fourth
Category O m a I n
Course
The Real Number System N.RN.1, 2, 3
uantities N.Q.1,2,3
Number [2 a
and The Complex Number System N.CN.1, 2, 7, (+)8, (+)9 (+)N.CN.3,4,5,6
. Vector and Matrix Quantities (+)N.VM.1, 2, 3, 44, 4b,
Quantity 4c, 53, 5b, 6,7, 8,9, 10,
11,12
Seeing Structure in Expressions A.SSE.1a, 1b, 2, 3a, 3b, A.SSE.1a, 1b, 2, 4
3c
Arithmetic with Polynomials and Rational A.APR.1 A.APR.1, 2, 3,4 (+)5, 6,
Algebra Expressions (+)7
Creating Equations A.CED.1,2,3,4 A.CED.1,2,3,4
Reasoning with Equations and Inequalities A.RELI, 3, 4a,4b, 5, 6, A.REI.2, 11 (+) A.REL. 8,9
7,10, 11, 12
Fu nctions Interpreting Functions F.IF.1,2,3,4,5,6, 7a, F.IF.4,5, 6, 7b, 7c, 7e, F.IF.7d
d 7b, 7e, 8a, 8b, 9 8,9
an Building Functions F.BF.1a, 1b, 2, 3, 4a F.BF.1b, 3, 4a (+)F.BF.1c, 4c, 4d, 5
Models Linear, Quadratic and Exponential Models F.LE.1a,1b,1c, 2,3,5 F.LE.4
Trigonometric Functions F.TF.1,2,5,8 (+)F.TF.3,4,6,7,9
Congruence
Similarity, Right Triangles, and Trigonometry
Circles
Geometry Expressing Geometric Properties with Equations (+)G.GPE.3
Geometric Measure (+)G.GMD.2
Modeling with Geol

(+)S.MD.6, 7

(+)S.MD.5a, 5b




MISSOURI MATHEMATICS CORE ACADEMIC STANDARDS CROSSWALK TO MISSOURI GLES/CLES
CONTENT ALIGNMENTS AND SHIFTS- Grade 5

http://dese.mo.gov/divimprove/curriculum/common-core-math.htm

Grade 5

Critical Areas
In Grade 5, instructional time should focus on three cri
1. developing fluency with addition and subtraction

developing understanding of the multiplication of fractions and of
division of fractions in limited cased (unit fractions divided by
whole numbers and whole numbers divided by unit fractions);

2. extending division to 2-digit divisors, integrating decimal fractions
into the place value system and developing understanding of
operations with decimals to hundredths, and developing fluency

with whole number and decimal operations; and
3. developing understanding of volume. A

Mathematical Practices
S:
actions, and

Attend to precision.

O N A WN R

Make sense of problems and persevere in solving t

Reason abstractly and quantitatively.

Construct viable arguments and critique the reasoning of others.
Model with mathematics.

Use appropriate tools strategically.

Look for and make use of structure.
Look for and express regularity in repeated reasoning.

T

Core Academic Standard (CAS) l{
Bold/Highlighted portions of the CAS indicate
content that does not align to any existing GLE/CLE
for any course or grade. This content should be
included in the instruction and assessment for
Grade 5 upon transition to the mathematics CAS.
Note: The link(s) provided from the Illustrative
Mathematics Project in the CAS column provide
draft examples intended to illustrate and clarify
the CAS.

Grade 5 GLE

Bold, ITALICIZED portions of the 2008
Missouri GLE indicate content that
aligns to the CAS for Grade 5. This
content should be included in the
instruction and assessment for Grade
5 upon transition to the mathematics

GLE Shift to Grade 5

Bold, ITALICIZED portions of these off-
grade 2008 Missouri GLEs indicate
content that aligns to the CAS for
Grade 5. This content should be
included in the instruction and
assessment for Grade 5 upon
transition to the mathematics CAS.

Operations and Algebraic Thinking 5.0A

=

Write and interpret numerical expressions.

CAS.
D
g

<

5.0A.1 Use parentheses, brackets, or bracesd
numerical expressions, and e
expressions with these sym
http://illustrativemathematics.org/illustr

ations/555

A2B5 *use the commutative,
distributive and associative
properties for fractions and decimals

N2C6 *apply properties of operations
(including order of operations) to
positive rational numbers



http://illustrativemathematics.org/illustrations/555
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Implementing Mathematics CAS Shift
One: FOCUS

*Focus deeply on what is emphasized in the Standards
*Turn loose of content/units that are not relevant or
aligned to the Critical Focus Areas for a course or grade
*Evaluate textbooks for alignment to the Mathematics
Core Academic Standards

*Revise curriculum and assessments aligned to the Critical
Focus Areas and specific content identified for a
grade/course

*Plan “in-depth” instruction

* Provide students opportunities to engage in the learning
of mathematics through the inclusion of the Standards for

Mathematical Practice



Resources

*DESE Mathematics Core Academic Standards Resources
http://dese.mo.gov/divimprove/curriculum/common-core-
math.htm

Common Core State Standards and Appendix A
http://www.corestandards.org/

*|[lustrative Mathematics
http://commoncoretools.me/2011/01/16/the-illustrative-
mathematics-project/

*National Council of Teachers of Mathematics
www.nctm.org

*Foundations for Success: The Final Report of the National
Mathematics Advisory Panel
http://www?2.ed.gov/about/bdscomm/list/mathpanel/report/final-
report.pdf
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Mathematics CAS Professional
Learning Series Certified Trainers

Kim Amsden, Farmington R-7 kamsden@farmington.k12.mo.us

Alan Bancroft, Central RPDC wbancroft@ucmo.edu

Margaret Bangerter, Northwest RPDC bangert@nwmissouri.edu

Cathy Battles, Kansas City RPDC battlesc@umkc.edu

Nancy Bergfeld, Missouri Council of Teachers of Mathematics nbergfeld@sbcglobal.net
Karla Bond, Ft. Zumwalt kbond@fz.k12.mo.us

Myra Collins, Northeast RPDC mcollins@truman.edu

Denise Corio, Grandview R-Il coriod@grandviewr2.org

Terri Doman, Southwest Center tdoman@wcr7.org

Susan German, Hallsville sgerman@hallsville.org

Diane Gillaspie, SuccessLink diane@successlink.org

Trish Goddard, Southwest RPDC goddard@ missouristate.edu

Bev Kohzadi, Central RPDC kohzadi@ucmo.edu

Linda Null, Southeast RPDC Inull@semo.edu

Ryan Richardson, Morgan County R-Il richardson@mcr2.k12.mo.us

Christina Sheffel, South Central RPDC, sheffelc@mst.edu

Linda Shippy Central RPDC Ishippy@ucmo.edu

Pearl Thompson, St. Louis Charter School pthompson@sticharterschool.org
Melanie Trentmann, Washington melanie.trentmann@washington.k12.mo.us
Melissa Ziegler, Washington melissa.ziegler@washington.k12.mo.us
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Cindy Bryant
Director of Mathematics Education
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